The idea of development is considered a vital strategy to the growth of any national economy. The 
Introduction

1.
It has been recognized that the financial system in Africa in general and Kenya specifically, is shallow and fragile and therefore, it failed to fulfill the real economic objectives of growth and poverty eradication in Africa (Nissanke and Stein, 2003) . The shallowness and fragility are reflected in low lending levels, high interest rate spreads, high levels of nonperforming loans and several bank failures. However, financial institutions, particularly commercial banks, play a vital role in the economy of any developing nation (King and Levine, 1993) . As one of the fast growing economies in the world, Kenya experiences a slight increase in the expectations of the business partners. The banking sector in Kenya faced serious functional problems during the past few decades. Commercial banks have been undergoing tremendous technological and managerial changes due to globalization and dynamic environment. Though the financial system in Kenya had an advantage in operating in closed and regulated environment, it went through a sea change during the nineties (Mkandawire, T. 1999) .
The Central Bank of Kenya (CBK), besides initiating many reforms such as de-regulation, use of technology, delicensing etc, decided to establish five banks on a national basis (National Banks), with a network throughout the country. Besides, computerization of banking operations was stepped up. Foreign banks, operating in Kenya, were subjected to the requirements as applicable to domestic banks. These reforms created competitiveness and immense pressure in the banking industry and it triggered greater use of information technology, consumer credit, more transparent balance sheet and product diversification. The reforms have also raised concerns about the efficiency of Kenyan banking system, especially due to the Non-Performing Assets (NPAs). In the current competitive atmosphere, commercial banks are under pressure to make credit more affordable and expand their lending portfolio, to reverse the slowdown and spur the growth. The competitive service quality in the cutthroat competition is important for survival and the existence of any banking institution. The effectiveness of institutions is to be measured in terms of efficiency and competitive edge over others. Therefore, an analysis of banks' efficiency is crucial to the markets, the Government and the society. Commercial banks are constantly trying to achieve international benchmarks, with the help of best practices. Private banks in Kenya performed well, with better liquidity assets, compared to public banks and foreign banks. The study by found that the relative average efficiency score for all sample banks, over the years, was fair.
Literature Review 2.
Extensive research has been conducted on the banking sector in the global context. Some of them have worked on banking efficiency measurement. An attempt has been made in this paper to review the previous studies. The summarized results of reviews, relevant to this study, are given in Table- According to this study, small Singapore commercial banks were found to have outperformed their large and very large peers during the study period. Net-interest income, Non-interest income.
The managerial efficiency, off balance sheet activities (non-traditional activities) and profitability were the most influential determinants of TE.
MINH, Long and Hung There was a small number of efficient banks and there was scope for these sample banks to improve their production efficiency.
Source:
Compiled from various journals/ books as given in the reference.
The present study is unique because unlike others, we emphasized the effect of scale efficiency by using the BCC and CCR efficiency scores.
Statement of the Problem 3.
The study of banking efficiency is important to policy makers, industry administrators and many others who rely on the banking sector. Public sector banks once dominated Kenyan Banking Industry. Now the situation has changed and technology and professional management have helped private sector banks to gain remarkable growth in the Banking Industry. The private sector banks play an important role in the development of the Kenyan Economy. Therefore, the present study investigates the efficiency of Kenyan Public Sector Banks and Private Sector Banks. Many firms in the service industry face the problem of not producing better results in terms of efficiency. During the last decade, continuous changes in regulation, technology up gradation and competition, have revolutionized the global financial services industry and Kenyan commercial banks are no exception. The efficiency in the operation of banks has become an important issue in Kenya. It is crucial to benchmark the efficiency of banks operating in Kenya and hence this study.
Objective of the Study 4.
The objective of the present study is to measure and analyze the technical efficiency of Kenyan commercial banks.
Hypothesis of the Study 5.
The following null hypothesis was framed and tested by the study NH1: There is no significant difference in the efficiency level of Private and Public Sector Banks in Kenya.
Research Methodology 6.
Sample Selection
As on March 31, 2012, there was a total of 45 banks-five Public Sector Banks, 28 Private Sector Banks and 12 Foreign Sector Banks in Kenya (Central Bank of Kenya -Bank Supervision Annual Report, 2011). For the purpose of this study, a population of twenty-two sample banks, which included five Public Sector Banks and seventeen Private Sector Banks, was chosen, based on their market capitalization as on March 31, 2013.
Sources of Data
This study was mainly based on secondary data. The required data were collected from annual reports of the Central Bank of Kenya, various reputed journals and respective bank websites. The informal feedback from a few customers and top managers of banks was also used to frame valuable suggestions.
Period of Study
The study period was from January 2010-11 to December 2012-13.
Tools Used
The Data Envelopment Analysis (DEA) is a performance measurement technique, used for analyzing the relative efficiency of productive units, having multiple inputs and multiple outputs. It is a non-parametric analytic technique which compares the relative efficiency of units by using a benchmark and by measuring the inefficiencies in input combinations in units relative to the benchmark. Farrell (1957) measured the technical efficiency of production input in a single output case. DEA was originally developed by Charnes Cooper and Rhodes (1978) with the assumption of constant return to scale. This study employed the CCR-Model by using the following formula.
The weights for the ratio are determined by the restriction that similar ratios for every DMU have to be less than or equal to unity, thus reducing multiple inputs and outputs to a single virtual output without requiring pre-assigned weights. Therefore, the efficiency score is a function of the weights of the virtual input-output combination. The relative efficiency score of a given DMUo is obtained by solving the following linear programming model.
Where, Xij = the amount of input i utilized by the jth DMU Yrj = the amount of output r utilized by the jth DMU, and Ui = weight given to input i. The linear programming model, shown above, is run n times for identifying the efficiency score of all the DMUs. Each DMU selects input weights that maximize its efficiency score. Generally, a DMU is considered to be efficient if it obtains a score of 1.00, implying 100 percent efficiency whereas a score of less than 1.00, implies that it is inefficient. It is to be noted that technical efficiency comprises pure technical efficiency and scale efficiency. This requires the estimation of the two DEA models -one with Constant Returns to Scale (CRS) and the other with Variable Returns to Scale (VRS). The model, with constant returns to scale, is known as the CCR Model. If there is difference in the two technical efficiency scores of a particular bank, it means that the bank's scale is inefficient (Ho and Zhu 2004) . Data Envelopment Analysis Online Software (D.E.A.O.S) was used for the purpose of calculation of data for this study. Charnes Cooper and Rodhes (CCR) and Bankers Cooper Charnes (BCC) were the models used to measure the volatility of banks efficiency.
Limitations of the Study 7.
The present study suffers from the following major limitations.
1. The study was based only on secondary data. 2. The study focused only on the productivity efficiency of sample banks. 3. Limitations associated with the tools used, are applicable to this study also. 4. It was limited to only two sectors of banks (Public and Private). 5. The period of the study was limited to only three years.
Analysis of the Efficiency Measurement of Kenyan Commercial Banks 8.
For the purpose of this study, the analysis of efficiency measurement of sample commercial banks, functioning in Kenya, was made as follows:
8. For the purpose of analysis of this study, the sample commercial banks taken for this study, were divided into two groups -Public Sector Banks and Private Sector Banks. The Public Sector included nine banks, namely, Consolidated Bank of Kenya, Development Bank of Kenya, National Bank of Kenya, K-Rep Bank, Kenya Commercial Bank, ABC Bank, Chase Bank, Bank of Africa and Credit Bank. The Private Sector covered 28 banks, namely, ABC Bank (Kenya), Citi Bank, Diamond Trust Bank, Dubai Bank Kenya, ECO bank, First Community Bank, Guaranty Trust Bank, Guardian Bank, I&M Bank, NIC Bank, Paramount Universal Bank, Prime Bank (Kenya), Victoria Commercial Bank. It is to be noted that the sample banks, which effectively used their inputs and outputs, were considered to be efficient. In other words, the efficiency of a bank is determined by its weighted output, divided by the weighted input which ranges from zero to one (0 to 1.00). The score value of one indicates perfect efficiency of banks while the score less than one, indicates less efficient.
Efficiency Measurement of Private Sector Banks and Public Sector Banks -2011
The efficiency score of sample public and private sector banks, (using Data Envelopment Analysis) for 2011 is reported in Table - 2. It is clear from the analysis of sample banks, as given in the Table that the input score of Kenyan commercial banks ranged between 0.994476 to 1.00 (private sector banks) and 0.974547 to 1.00 (public sector bank) in 2011. It is to be noted that there was only moderate efficient private sector bank (Barclays Bank of Kenya) which earned an efficiency score of 0.993923 in 2011. In other words, the Barclays Bank was required to improve its efficiency by a score of 0.006077 to be in the efficient frontier in 2011. Another private bank, namely, CFC Bank of Kenya, earned an efficiency score of 0.954776 and it required to earn additional score of 0.045224 in respect of input and the same amount of output to become efficient in 2011. Similarly, the Equity Bank of Kenya scored the efficiency value of 0.986906 and required to earn additional value of 0.013094 (input and the output) to be in the efficient frontier. One more sample bank namely, Victoria Bank of Kenya in the Private Sector earned a score of 0.991527, which required to earn additional score of 0.008473 to become an efficient bank in 2011. It is to be noted that Diamond Trust Bank of Kenya earned a score of 0.990006 in 2011 and it required to take its input to the level of 0.00994 to become an efficient bank. It is significant that in 2011, ten sample banks, out of the 15 sample Private Sector Banks, were efficient. Those ten sample banks which earned an efficient score of 1.00 in 2011, included Commercial Bank of Africa, Co-operative Bank of Kenya, Equatorial Bank of Kenya, Family Bank of Kenya, Fidelity Bank of Kenya, Giro Bank of Kenya, Jamii Bora Bank of Kenya, Oriental Commercial Bank of Kenya, Trans National Bank of Kenya and United Bank of Africa.
On the other hand, out of the seven Public Sector Banks, six banks (Consolidated Bank of Kenya, Development Bank of Kenya, National Bank of Kenya, K-Rep Bank of Kenya, Chase Bank of Kenya and Credit Bank of Kenya) were efficient with a score of 1.00. It is clearly understood from the above Table that the efficient score of 0.974547 was recorded for Kenya Commercial Bank, which needed a score of 0.025453 (i.e. the amount of the input and output) to be considered as the efficient bank. The moderate efficient public sector sample bank, namely, Barclays Bank of Kenya with an efficient score of 0.993923 was required to earn additional value of input and output, equivalent to a score of 0.006077, to become an efficient unit.
According to the overall analysis of the It is to be noted that one Private Bank, namely, CFC Bank of Kenya which earned a score of 0.954776, was required additional input and the same level of output equal to 0.045224 for considering it to be an efficient unit. In the same way, Equity Bank of Kenya, which earned 0.986906, was required an input and the same output score of 0.013094 to be an efficient bank. It is interesting to record that in 2011, the overall average score earned by all sample banks was 0.99540 which was considered a good score.
Chart Sources: Central Bank of Kenya publication for 2011-2013. Note: The efficiency score was computed using Data Envelopment Analysis Software online version. It is to be noted that out of seven public sector banks, three Banks, namely National Bank (1.00), K-Rep Bank (1.00), and Kenya Commercial Bank (1.00) were efficient. But the score earned by Development Bank of Kenya, from the Public Sector Bank, was only 0.980123, which was satisfactory but there was little scope to reach its efficiency level. The zero value in the input inefficiency column indicates that these banks (National bank, K-Rep Bank of Kenya, Kenya Commercial Bank, Chase Bank of Kenya and Credit Bank of Kenya) were not weak in input and output in 2013.
It is found from the overall analysis of the Table that three sample banks (namely, Equity bank of Kenya, Consolidated bank of Kenya and Development bank of Kenya) were weak in output (inefficiency). In order to overcome inefficiency, these sample banks need to maximize their output to the level of 1.00. It is interesting to note that the input inefficiency score, together for all the sample banks, was 0. An attempt has been made to investigate the efficiency of Kenyan Public and Private Sector Banks. The analysis of this confirmed that some sample banks were underperforming during the study period. To improve the efficiency of the banks, a number of policy measures at the bank level and country level are required. From the informal discussion with the bank officials and the representatives of Kenyan Government officials, it is suggested that the Government policy may include encouraging competition, greater use of technology, product diversification and restructuring of banks, followed by mergers etc. Sample banks in Kenya may have to be well equipped with state of the art information technology, strong human resource team and well-trained and highly motivated employees who can help the banks reach newer heights in the global scenario. In short, the efficiency of Kenyan Commercial Banks should be improved by putting all round efforts in line with global standards.
It is relevant to suggest, based on the informal feedback from a few customers and senior managers of banks, that all the banks need to implement the policy of 'Know Your Customer,' that would help the Kenyan banks to improve the quality of banking service, thereby enhancing the profitability, recovering the loans and decreasing the risks in operations. Secondly, it is better to provide banking services, through Self Help Groups, by identifying suitable and committed persons and thus enabling the banks in Kenya to save enormous human and monetary expenses. Finally, officials have to interact with people and customers for explaining bank products and services. The customers are to be educated that Kenyan banks are primarily committed towards development of people rather than merely making profits.
A similar study, conducted by Rajput and Gupta (2011) , found that the efficiency of the Indian Banking Sector was at the score level above 0.800. The Public Sector Banks were found to be more efficient than the Private Sector Banks. Paul and Kourouche (2008) did similar study and evaluated 10 Australian banks on their technical efficiencies and found that the extent of technical efficiency varied across the banks and over the years. Debnath and Ravishankar (2008) used the models of BCC and CCR Models over 50 Indian banks and examined the efficiency of banks in India. The findings of the present study are in line with the above studies. analyzed the relative efficiency of sample commercial banks in Kenya. The relative average efficiency score, by applying data envelopment analysis (BCC and CCR Models), for ten sample banks which earned 65.66 percent, was considered to be moderately efficient. It is to be noted that the sample banks considered for this study were inefficient during the study period.
